Background: The main objectives of this study were to assess the current research and development of traditional Uighur medicine in Xinjiang (China), and to evaluate the promising pharmacological products of traditional Uighur medicine for further studies. Materials and Methods: Traditional Uighur medicine data of medicine registry, patent, and academic publications was collected and analyzed. Results: Data showed that, among the registered and studied traditional Uighur medicine, the main therapeutic areas of traditional Uighur medicine focused on skin disease, urogenital disease, rheumatism and digestive system disease. The representative traditional Uighur patent medicine included the following: BaixuanXiatare Tablets, Kaliziran Tincture and Vernoniaanthelmintica Injection (Psoriasis and vitiligo); Xi-payimazibiziLiquid (prostatitis); KursiKaknaq (urinary tract infection); Tongzhisurunjiang Capsules (anti-rheumatism medicine); HuganBuzure Granules (digestive system disease). Moreover, ten Uighur herbs were widely used, including: ResinaScammoniae, Folium FumicisDentati, HerbaDracocephali, Semen AmygdaliDulcis, HerbaChamomillae, FructusPimpinellaeanisi, Cortex Foeniculi, FructusVernoniae, FructusApii, and Radix AnacycliPyrethri. Conclusion: This study concluded by indicating that traditional Uighur medicine with excellent curative effect should be screened in details for their phytochemical properties and pharmacological activity to discover new bioactive constituents.
Introduction
Traditional Uighur medicine (TUM) is one of the most important traditional medicines in Central Asia, which is rooted in the ancient Uighur medicine theory and has a history of more than 2,500 years. Currently, TUM is mainly applied over Central Asia, North Africa and South Europe (Wang et al., 2005) . The traditional theory of Uighur medicine regards that the nature is constituted by four substances: fire, air, water, and earth (Amat et al., 2009; Geng, 2006) . Built upon this theory, TUM in Xinjiang Province (China) has also combined the essence of other medical theories, such as traditional Chinese medicine, ancient Greece medicine, Egyptian medicine, Arabian medicine, and Indian medicine. It has formulated a profound theoretical system, which is composed of the four temperaments (hot, cold, moist, and dry) and the four body fluids (Kan (blood), Belghem (phlegm), Sapra (yellow bile), and Savda (black bile) (Upur et al., 2011) . The theory of body fluids came from the ancient Unani medicine theory, the humorism. Based on the Humorae theory, TUM has emphasized the balance status of four temperaments and that conditioning of the body fluids has become the main therapeutic principles (Upur et al., 2011) .
Based on its complete medical theory system, TUM in Xinjiang has accumulated rich clinical experiences in the past. In treating intractable diseases, TUM has shown distinguished medical methods and unique therapeutic effect. As a traditional ethnic medicine, TUM has made great contribution to not only the health care in Xinjiang but also the medical treatment around China. Moreover, it has benefited the people in the other countries of Central Asia, with their intimate collections of religious beliefs and language (see Figure 1 ).
Figure 1: Location of Xinjiang in Central Asian
Despite its special medical contribution to patients, TUM in Xinjiang has not received the attention it deserves in modern research and development. Thus, this study aims at assessing the current research and development of Uighur medicine in Xinjiang thorough studying its registry, patent, and publications, hoping to provide inspiring knowledge about new pharmacological products of Uighur medicine.
Materials and Methods

Data source and collection
To provide comprehensive analysis of TUM in Xinjiang, this study targeted not only traditional Uighur patent medicine (TUPM) but also Uighur herbs. TUPM are prescription preparations that follow the traditional Uighur medicine theory, which have been applied in medical treatment historically. Data of registry, patent and academic publication of TUM in Xinjiang was identified as main data types. All the data was searched and obtained from specific databases. Because the research of TUM is still at a primary stage and most of researches are from China, this study mainly focused on databases in China.
Firstly, the registry database of CFDA (China Food and Drug Administration) was used to search and screen the registered TUPM. The standard names of these TUPM were adopted from the Drug Standard of Ministry of Health of the People's Republic of China (Uighur Medicine Part), which was edited by The Ministry of Health of the People's Republic of China as a legal basis for TUM's manufacturing, sales, usage, and administration.
Secondly, the China Medicine Patent Database in China Intellectual Property Right Net (CNIPR) was used to search patents of TUPM and Uighur herbs. TUPM's name and formulation were searched by "ABSTRACT" in the database to identify target patents. For Uighur herbs, only herb name was used.
Thirdly, the academic publication data of TUPM and Uighur herbs were retrieved in the China National Knowledge Internet (CNKI). Both TUPM and Uighur herb were searched by name, with retrieval strategy as "SU= a medicine's name".
Data analysis
Data analysis was conducted in sequence. Firstly, we analyzed the information of registered TUPM, mainly focusing on therapeutic area, dosage and formulation. Secondly, patents and academic publications of TUPM were analyzed. For patents, analysis focused on patent's name, type and therapeutic area; for academic publications, analysis concentrated on paper quantity and research content. Thirdly, the ten Uighur herbs mostly used in TUPM were analyzed by similar analysis strategy of TUPM. 
Analysis of TUPM patents
Among all the registered TUPMs, 14 TUPMs are related to totally 19 invention patent applications that were mostly submitted after 2000. Consequently 10 TUPMs got patent authorization, mainly focusing on the treatment of skin disease, urogenital disease and respiratory disease. In detail, 5 TUPMs are for skin disease, 2 for urogenital disease and one for each aspect of respiratory, digestive and ophthalmology disease.
Most of these TUPM patents are related to prescription composition. Only the patent of Xi-payimaibizi Liquid involves with quality control and detection and is named "A quality control method to treat prostatitis using traditional Chinese medicine". The patents of Kaliziran Tincture and Vernoniaanthelmintica Injection are new application patents, named as "Anew use of Kaliziran Tincture to treat or prevent psoriasis" and "A major use of Vernoniaanthelmintica Injection in the data basis of cough-asthma" respectively. Moreover, only Zukamu Granules has got new drug dosage form patent, named as "A preparation and method of cold capsule". (see Table 2 ) 
Analysis of TUPM publication
Data analysis of TUPM publications in CNKI showed a steady growth since 2001 to 2011 (see Figure 2 ). Especially after 2007 there is a rapid increase of paper quantity, implying greater research interest in TUPM. Through sorting the number of academic publications, the first ten TUPMCs were summarized in Table 3 . Medicines for treating skin disease are still the largest group in number, including Kaliziran Tincture, BaixianXiatare Tablets, Compound MuliZiqi Granules, Vernoniaanthelmintica Injection. The other TUPMs are in the therapeutic areas of urogenital, respiratory, cardiovascular, anti-infection disease and rheumatism. Among all the 408 research articles of TUPM, the maximum quantity appears on the dentistry medicine Xipayi mouth rinse, with 94 academic publications. Xipayimouth rinse is used for sterilization, anti-inflammation, protecting the tooth and oral soft tissues. It's a single-formula preparation with Quercus infectoria Olivas the effective components. It is widely used in Southern Xinjiang Province of China not only by Uighur medicine doctors for treating Abnormal Savda Syndrome but also by ordinary people for self-medication.
In the respect of research contents, there are 258 clinical observation publications, 63.2% of the total. The rest publications are related to basic researches, quality standard and preparation technology, accounting for 10.8%, 9.3% and 2.0% respectively. In detail, publications about Zukamu Granules and A'naerFujie Ye are highly related to quality standard, and the number of these publications about quality standard accounts for about 30% and 50% respectively. But there is no clinical observation research in the publications of A'naerFujie Ye. In the publications of Aiweixin Liquid, basic research and clinical observation research have nearly the same quantity, each about 34% of the total. (See Table 3 ) 
Analysis of Uighur herb patents
Sorted by the usage frequency in the 43 approved TUPMs, the ten mostly used Uighur herbs can be ordered from high to low as: ResinaScammoniae, Folium FumicisDentati, HerbaDracocephali, Semen AmygdaliDulcis., HerbaChamomillae, FructusPimpinellaeanisi, Cortex Foeniculi, FructusVernoniae, FructusApii, and Radix AnacycliPyrethri.
For patent applications of these ten main Uighur herbs, there are 274 patent applications totally. Among these patent applications, 24 applications have got patent authorizations, with an average authorization rate of 12.4%. The main therapeutic areas of these Uighur herbs include rheumatism, skin disease, urogenital disease and cosmetics (see table 4 ). Herba Chamomillae has the most patent authorizations, with 13 authorizations from 120 patent applications. Most of its patents focus on the cosmetics area, which are widely used as natural skin care extractions in making hand cream, cleanser and bath cream.
The following Uighur herb is FructusVernoniae, with 20 applications and 5 authorizations. These patents are mainly related to the treatment of vitiligo and other skin diseases, except one patent about cough-asthma, which was named as "A major use of Vernonia anthelmintica Injection in remission stage of cough-asthma".
The mass of patent applications of Folium FumicisDentati concentrate on the extraction technology and preparation process, and half of these patent applications are used to treat tumor and cardiovascular disease. There are two authorized patents involved in two medicines, which were named as "Gandanweifukang Mixture (a medicine for liver and gastrointestinal disease) and its preparation method" and "Abnormal SavdaMunziq and its preparation method" respectively. The patent applications of Semen AmygdaliDulcis are mainly related to the therapeutic areas of rheumatism and urogenital disease, and two authorized patents are "Abnormal SavdaMunziq and its preparation method" and "Improved traditional patent medicine to relieve pain and act as a diuretic". Furthermore, seven patent applications of FructusApiiare mainly used in the treatment of hypertension, hyperglycemia, and rheumatic diseases, and all of them are about TUM's prescriptions.
The other Uighur herbs' patent applications got no patent authorizations. Herba dracocephali has 16 patent applications, mainly focusing on the research of high flavonoids content, which indicates significant treatment effect towards cardiovascular disease. These patent applications involve some preparations such as sustained release tablets and orally disintegrating tablets of flavones in Herba dracocephali. In addition, FructusPimpinellaeanisi has no patent applications until now. 
Analysis of Uighur herb publications
The ten frequently used Uighur herbs have 455 academic publications totally. Among these publications, only 50% are directly related to medicine research. These literatures mostly concentrate on the extraction of the chemical composition and pharmacological activity analysis, accounting about 26.4% of the total publications, followed by clinical effect researches (as shown in Table 5 ). Meanwhile, the topic concentrations of research literatures are consistent with the patent applications of the Uighur herbs.
HerbaDracocephali has the largest amount of research publications, about 139. These researches mainly concentrate on the study of chemical component, including methods of flavonoids determination, HPLC fingerprint and pharmacologic actions of asthmatic rats. In the aspects of clinical effects, studies mainly focus on the influence of coronary heart disease and patients' curative effect observation (Gu et Radix AnacycliPyrethri has only one research article as well as Cortex Foeniculi, titled as "The quality standard research of TUM preparation Gujingmaisiha Tablets" and "The study of chemical component of Cortex Foeniculi" respectively. In addition, FructusPimpinellaeanisi has no academic publication. 
Discussion
Through the analysis of TUM registry, patent and academic publications, this study found that that most of research and development of TUM focus on the therapeutic areas of skin disease, urogenital disease, rheumatism and digestive system disease, implying the medical advantages of TUM in these therapeutic areas.
Publications about the popular Uighur herbs can also validate the effectiveness of those plant species used in the above main therapeutic areas. It is worth noting that researches about the active ingredients of Uighur herbs have been either old or rare (Xu, 1981 Among all the research work about TUM, researches about skin disease account for the largest part, mainly focusing on the treatment of vitiligo and psoriasis. It may have a high relevance to the high morbidity of these two skin diseases in Xinjiang (Wen et al., 2013) . Because these skin diseases are significantly influenced by climate, Xinjiang with intense sunlight and arid climate has higher skin disease morbidity (Tang et al., 1998) . BaixuanXiatare Tablets, Kaliziran Tincture and Vernoniaanthelmintica Injection are famous medicines used for skin diseases such asvitiligo and psoriasis in Xinjiang, and these medicines are also widely used in Uighur hospitals (Liang, Although there are quite a few species of TUM related to urogenital disease, few researches and patent authorizations are carried out until now. The main Uighur patent medicines related to urogenital disease are Xi-payimazibizi Liquid treating prostatitis and KursiKaknaqused for urinary tract infection. They also have significant component differentia. For the reason of less research articles about the two TPUM, except for a few clinical observation researches, the knowledge about their function mechanism and the effective chemical composition is rare.
Rheumatism belongs to musculoskeletal disease in the ATC classification system. Tongzhisurunjiang Capsules is the most famous anti-rheumatism medicine in Xinjiang. Evidences form pharmacological and clinical study show that Tongzhisurunjiang Capsules can relieve the symptom of acute gouty arthritis patients effectively and promptly (Fan et al., 2009; Zhu et al., 2013) , reduce the ESR and c-reactive protein, and also suppress expression of IL-1β, TNF-α in serum. It's proved to be an effective way to treat the acute gouty arthritis (Yao, 2012) .
At last, this study showed there are several TUPMs for treating digestive system disease. However, only HuganBuzure Granules got patent authorization. This medicine is aiming at the treatment of stomachache, cirrhosis, hepatitis and other diseases, with few research articles and clinical efficacy evidence. Additionally, extractions of HuganBuzure Granules have protective effect on liver injury in mice (Wu et al., 2011) .
HerbaDracocephali, FructusVernoniae, HerbaChamomillaeand FoliumFumicisDentati have been mostly studied Uighur herbs. Most of literatures on HerbaDracocephali focus on the content of flavonoids compounds and pharmacological activity (Yan et al., 2003) . The studies show that the flavones of HerbaDracocephali could inhibit the proliferation of VSMC induced by TNF-α, which might be one of the pharmacological mechanisms of HerbaDracocephali total flavoes in treatment for atherosclerosis (Cao et al., 2011; Song et al., 2010) . In clinical curative effect, there is less study on HerbaDracocephali. FructusVernoniae is the major components of pharmaceutical preparation in treating psoriasis and vitiligo, and major research is conducted on chemical composition and extraction technology (Yao, 2007; Yu et al., 2007) . HerbaChamomillaehas protective effect to skin and it is widely used in cosmetics for research has shown the anti-inflammatory effect of volatile oil from it (Yuan et al., 2011) . The study of Folium FumicisDentati is mainly on the extraction process of flavonoids. However there is no research on pharmacological action and clinical effect (Nurma-mmatet et al., 2008; Palida et al., 2013) .
In general, while the curative effect of TUM has been proved to some degree, lacks of using modern technologies may cause uncertain effect, which has affected the standardization of TUM. The shortage of applying modern technologies has limited TUM in drug-approval and medical application.
Conclusion
As a part of China and Central Asia's traditional medicine, TUM in Xinjiang play an important role in the local care system, at the same time, it promotes the cross-regional communication and development of health. This study finds that the TUM in Xinjiang has a vital value and abundant experience in treatment of skin disease, urogenital system disease, rheumatism and respiratory system disease. On the one hand, this study can provide some new ideas and methods for these diseases' treatment, especially for patients with some intractable diseases such as psoriasis and vitiligo. On the other hand, traditional Uighur herbs can be a reservoir of traditional medicinal plants with potential for the development of some diseases' modern therapeutics. These traditional Uighur herbs with excellent curative effect should be screened in detail for their phytochemical properties and pharmacological activity to discover new bioactive constituents, then provide knowledge base for new drug's R&D. Further, more studies for TUM should be carried out, and the efficacy and safety of TUM should be evaluated for pharmacological studies especially the species with high value.
